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u m m & ^ 



u & ( i > ( i ) %±^&%Ltfi&&fcm&&! 




i0 2 N'^< | R4 *<I) 



R<# c,-c 6 ^« Cj-C, C,-C,*fc*L&., c-c 6 £p«%^, c 6 -c 10 

Rs^lL. C,-Ci*fcjMt Ca-C«*fc*fe*frJ6., #T*C,-C t *fc$Uk. c,-c,#;atJMfUk, c 6 -c 10 
X^NR,; R 6 ^iL, C,-C 6 j^^-, C-C^fcHMk, C,-<: t J&&tg~ C,-C w ^, 

6, 1 W&tt>&%>, &*ftfe& J $-&%MD¥i$km 



r 3 > R4. Ri*»*uf»j*jj?. 1 m& 

5-[2-f JUfc.-5- (*iC-3, 5-— T**.*-l-a*syt) *JgJ-l-f 6-— 





iL-7H -*b£#[4, 3-d]*5t-7-3fc«; 

5- [2-^11^-5- (J0US.-3, 5-— TJt**-l"^WUt) ^Wtl-l-V &-3-iL**.-l. 6-~ 
g_ 7H _Ptb^^f[4, 3-d]"**-7-«W!; 

6- 7H [4, 3-d]«**-7-.aaJH; 

5-[2-T*A.-5-(«iC-3, 5--^T»#-l-«L ) M-] -l-L>&.-3-j£.ft&.-U 6-— 
iL-7H -p{b«fe.^f[4, 3-d]"«-7-^i.Sa; 

5- [2-^#LS--5- (ffiiC-3, 5-— T^-^-l-^S*^.) ^J-l-l-^J.-3-iE^L-l, 6-— 

6- 7H -HknM-[4, 3-d]<^«^-7-^.aS|iS ( 

5- [2-^^-5- («-3, 5-^?Mf-l-ttt) 6-~ 
a-7H [4, 3-d]^-5£-7-«h 
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n bj jg 

&^#lMHSHt*'. 50 ^^^liAati 2-7%, £ 55 J. 80 i^fs] J3>] £ 

18-75%„ ^BUt^^TSitl ^f-^PB***. # + £#*±SLtii&;f;ft***H* 

cGMP < PDBs ) ^ ^ P/J 

— cGMP #**t^at=-®«^V (PDEV), PDBV^^J^*' cGMP tfsM^** 

J=jtf* (cGMP PDEs) 4$ 3' .5' -4M#*fc*Hlk=.»»* ( cAMP 
PDEs) *H"Hfcffl«, ^A#'&#A-®**l'*)*J^'«^*^fi r *^^ ' B *^**- 

(Sildenafil) A— #i^#'li^ife-=-»*#*J*J. **|4Hf-*.gHS CN 
1057464A ^/^JiK^^^^^M4-^'^it^^^m^0'^^^^^^ CN 
1124926A t^T^^^^J-f^^'^jfc-^ jfctftfJflifc; CN 1124926A t^?#i£ 
^^m^m^0^^^lM.^^^MMit' t CN 1168376A t^T— 

4fc^#J*fc(50mg/*jR. lOOmg/jfc), *#*MB.R#*M1MJ « <L*» jk>& 

CN 1 39 3444A 7 — 4fe*b^#: 5- [2-C*Jk-5- {MA~ 3, 5-—f JfoMW-^Wfc) 
-1- ¥ J^-3-i ^ J--1 , 6-J=.&- 7 H-*ft«fc.# [4, 3d]*8?9t-7-SH'f&£"4fo, «.*Jfc*P** 
(30mg/dX LD 50 3? 772. 5-1052. lmg/kg. -*#»J (*■*•£: 2003101016916 ) 

/^T— 5-[2-&|Uk-5- (tf£,-3,5-~T JMMW-***) #£J-l-&.*.-3- 

iL^^-1, 6-— 7 H-^lfe^^^-WBttftftJW*** 

'M^W-MS o||L*^i5 30mg/kg. 15mg/kg^*t 50mg/kg/& 2 >Mtfrt, 

iMt^<^*M*^*.*0****^*l* (53<fc, 43^, 19 2fc), te#J&£.^# (62.5%, 



l 



56.6%. 50%), -5£#j*f-J?&$R (3*.. 12. 6%) Jfcfcfr (P<0. 01), ^.t- 
>&#4£i»4.BJi'^-&g$ LDBo^L-f 2000mg/kg, W^f- #ifc*M£ ( LDso^ 635mg/kg ), -fa 

( I ) ( I ) 



X # N R 6 ; R 6 ^iL, C,-C«£tJ., C,-C«^^. C 3 -C,Sfc&^ *H"#J8Ut& C-C 10 M. 



Ri» Ra> R 3 # (V-C« R 4 , R 5 ;# C 1 -C 6 ;fc;L^-. 
'ftik^■&(^)>fo^4HK|• ; f;#: 

5- [2-T#L*.-5- (JfliiC-3, 5-J^f ^]-l-f&-3-jE^^-l, 6-— 

6- 7H [4, 3-d]»|^-7-^S^; 






9 



iL-7H -ptb^#[4,3-d]^^-7-^t^; 

5- [2-^#U6--5- OK^-3, ) 6-— 

5-[2-ffu&-5- («-3, Mf-l-W) $l-]-l-^i--3-i^l--l. 6~— 

ft-7H -H*i*#[4,3-d]**-7-«t»J; 

5-[2-Z,&&-5- OK £.-3, 50fMf-l-^it|- ) -l-^^--3-J£^^-l, 6-— 
iL-7H [4, 3-d] *®*£-7-*&mM. 

5- [2-^}^S.-5- (JfiMC-3, 5-— *j6.]-l-C*Jt-3-i£«*.-l, 6-— 

6- 7H [4, 3-d] «4p!fe-7-J*aB . 




i(,t Ri^ R 3 , R4> RjdkwM»J*jjS. 1 #fi£. 
i^^M^&^&&fc*fr%^ BP463756 ^tfi7}*&&& i . 

i&*Jt#'tMt&#4*#lfc*J. ^^TS*fefl3#^^^ifcBt. 

¥}W^$L&: J%3Lfa$L, ( £Utfe&» iL^^.> ^f«fc, , 

**** dMMfci&il*!-? ap#Sfc^i?.#&; it^jhWUfc, *»Ci«t, t-W, MS£, ^§£> 
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#4RJ*fl$##^#*J, J*W£#J, %r&M, *te^*J, >&v8#J, JlttftMN, «j|fc«ifcai, 4ta» 

^jfe^l. 5- [2- 5-^.¥&!fe&-l-*$&&-) 3kgJ-l-Z^-3-jEj*j 
, 6-—iL-7H [4, 3-d] °%<%.-l-$Lm ( 4fc<&*4& (1) ) 

A, 4- Q-ZL^^gyfeSO -1- J6.tfc«fe-5-f Bfc» 

£ 500ml ^.^iD^^t. fttt^T, ^A. lOg l-Z^-3-JE «*.-4-4Utnb'4 
-5-^®b^-rHNMR(DMSO-d B ) (ppm) , 5 0. 89 (t, 3H) , 5 1. 18(t,3H), 5 1. 55(m,2H), 5 
2.44(t,2H), 5 3. 98(s,2H), 5 4. 30(q,2H), 5 7. 49 (br, 2H) ] , 250ml -f ^K,f 
ft, 10ml 3&£JM>.£ 5°C^T, 11. 3g ^ tift^J^.f S*,&, ^*J^*»iiA, 

tert»***± 5'C, ;M*» 3h„ £&;&JLi±£., ^-M:M:^f (&&/ZJ8LZ>ffi 

/¥ft(5: 5: 1) ;M<-ifc)SM20ml * 3) , M^7jtM*2^, «lt 

■f-*, *M*. /fljEftft***A#13. Og, j** 74.0%, m. p. 136-38°C , MS (FAB) 345 (M+l). 

B, 5-(2-Z,fLS-^)-l-^-3-JE^*--l, 6-— &-7H-*«4#[4, 3-d] ^<5t-7-v&Sfi 

#) 1. Og 75ml *,7K£,B| + , 4ft#-ft&iM, A^jMIt (A)>&# 8. Og, Wvjit. 4-5h, 

&&. BJfC^f-, f 6. 5 g, 85. 7%,m. p. 114-15X:,MS (FAB) 327 (M+l), 

'HNMR (DMSO-de) (ppm), 5 0. 94 (t, 3H) , 5 1. 34(t,3H), 5 1.40(t, 3H), 5 
1.75(m,2H), 5 2. 79(t,2H), 5 4. 14(q,2H), 5 4. 53(q,2H), 5 7. 06(t,lH), 

6 7. 15 (d, 1H), 5 7. 46 (m, 1H), 5 7. 68 (m, 1H) . 

C, 5-(l-Zj$£Jt&)-l-Z>&r-3-&-ft&--l> 6--=.&-7H-4b*fe#[4, 3-d] °%*k.-l-*MM 

100ml il«fflj8Ufc#i.+ , (B) J&fr 3. 5g, f #L 30ml ftft, 3L3fcflS-=^ 

l.Og, ®*2*Mlt, &MM:%T (JhftM: «L#/fB^100: D^iU&&^, J&ffi.lfcT*., 



4 




&4pM.&3J&$t*$M*i&M> 2N NaOH T^tftlfc, ^fa&^-M. ( Ha a S0 4 ), 

f S|*^^#^&EI^3. lg, 84.4%, m. p. 130-131X2. 'HNMR (DMSO-d 6 ) (ppm), 

5 0. 94 (t, 3H) , 5 1. 39 (t, 3H), 5 1.40(t, 3H), 8 1.77(q,2H), 5 2. 84(t,2H), 5 
4. 19 (q, 2H), 5 4. 95 (q, 2H) , 5 7. ll(t,lH), 5 7. 20 (d, 1H) , 5 7. 53 (t, 1H), 5 
7.83(d,lH), 613. 31 (s, 1© . MS (FAB) 343 (M+l). 

D, 5- (5-$t^B^-2-£i#lgJ!MP -1-f &-3-j£^^-l , [4 , 3-d] 

& 100ml *.$&mMj&M& , 5ml 10X3; ^#^»A. 

3. Og^J*©)/ 6 *, &Mtt>/>3&j3L, «^*it 30X3, ;Ms 7 *flt, 

io^5. 0ml J»^«A.J^a^t IMfr^*, 7K&(40ml 
x 2) > ^^(MgS0 4 ) , &Jft# 3. 3g, j** 84. 5%. 

E, 5-[2-&|US.-5- 5-— T^#-l-^Bfc^-) ^l-l-ti^-3-JE^J.-l, 
6-J^gL-7H -i>tbwt#[4, 3-d]«4f5t-7-J*iH( (4fc£»4fo(l) ) 

1.2gffi£,-2, 6-J=-*p J.9&.#i£-J- 5ml + , 2#-*§-%#T, **» (D) 
St.IL 3. #g £ 5ml Na,CO»*jg:>ft.ifej*-, ?]<-$*,, -ffcOlaaSO*), 

«.Ei»***dMf#&E#-3.2g, ^#-81. 2%. m. p. 202-203X3, MS (FAB) 519. 2 (M+l), 
'HNMR (DMS0-d 6 ) (ppm) , 5 0. 92-0. 96 (m, 9H) , 5 1. 34-1. 40 (m, 6H) , 8 1. 72-1. 78 (m, 4H) , 

5 2. 75-2. 86 (m, 4H) , 5 3. 47(d,2H), 5 4. 23 (q, 2H) , 5 4. 96 (q, 2H) , 5 7. 39(d,lH), 

5 7. 89(q, 1H), 5 7. 94 (d, 1H) . 

%&&)2. 5-[2-£,&S-5- (^-3, 5-— f ) ^JSJ-l-f J.-3-iE^ 

JS--1, 6-^-iL-7H -Plk^#[4,3-d]^-7-^.^ (-ffc^(2) ) 
A, 4- (2-Zj%&.3£. f SUfe&) -1- f ^-3-j£ ^^tb^-5- f gfc/fe 

;#-##>J 1 pm. A m. p. 155. 5-56. 5X3 MS (FAB) 331 (M+l) . 

B» 5-(2-^#LS-^J.)-l-f J.-3-iE.^i^-l, 6-— tL-7H-»ifc*M-[4, 3-d] ^^-7-Pl 

1 iMR. B ^/&. m. p. 147-149'C X&frlft C l7 H 2 0N<0 2 i+^jL: C 65. 38%, H 
6.41%, N 17.95%, m^M: C 65.47%, H 6.28%, N 17.74%. MS (FAB) 313 (M+l) . 
C, 5-(2-^$^^^)-l-¥^--3-i£^&-l, 6-— &-7H-4b»M-[4, 3-d] 

1 pm. C m. p. 156-158 e C. 'HNMR (DMS0-d 6 ) (ppm) , 5 0. 94 (t, 3H) , 5 

1.39 (t,3H), 5 1.77(q, 2H), 5 2. 83(t,2H), 5 4.19(q,2H), 5 4.44(s,3H), 5 
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7.11(t,lH), 5 7. 19(d,lH), 5 7. 53(t,lH), 5 7. 83 (d, 1H) , 5 13. 29 (s, 1H) . MS (FAB) 
329 (M+l) „ 

D, 5-(5-M®fcl--2-^^tt)-l-f&-3-iL^^.-l, 6-^iL-7H-^l^-[4, 3-d]-^ 

Ev 5-t2-^«-5- («^-3, 5-^.f&.^-l-^m^) ^]-l-T^--3-JE^l.-l, 
6-^-iL-7H [4, 3-d] «$*&-l-*MM ( 4fc^# (2) ) 

£ 100ml JL3%mM.'m?L*, 1.5g«-2, 6--^¥ &?fc?$?%-^&M* , *»HPT 
^w^3. 0g#m(D)^#« ;M^i£4ft#l 'M*N TLCGjMfr/ ¥8*5: 5: 1) ^iL 

fa 2. 8g, j** 79. OX. m. p. 196-199 °C MS (FAB) 505 (M+l) . 'HNMR (DMSO-de) . (ppm) , 5 
0. 92-0. 96 (ra, 9H), 5 1.36 (t,3H), 5 1. 71-1. 79 (m, 4H) , 5 2. 74-2. 78 (m, 2H) , 6 
2.82(t,2H), 5 3.47(m,2H), 5 4. 24 (q, 2H) , 5 4.45 (s,3H), 5 7. 38 (d, 1H) , 5 
7. 84 (dd, 1H) , 5 7. 94 (d, 1H) . fclkfrtft % C 23 H 3 aN 6 0 3 S 2 „ 

F, 5- [2-£,*Uk-5- (**,-3, 5-J=- 1 f ^*J-l-T*--3-JE-«*--l-. 
6-~i^-7H [4, 3-d] "t^-7-^Sl^ • 

# 0. 25g #jfcBt£#^4&5fc-f 5ml ¥ B*+ , 'feiiUft#T , *»A. 0. 5g E /fr*h 
«Mf lh, itS, ##&eMM.6g, m. p. 200-202 °C„ 

5-[2-?fL&-5-(^-3, 5-^f^#-l-^«-) ^]-l-T&-3-JE^ 
4.-1, 6-J=-lL-7H [4, 3-d]«4T*r7-«tW (4fc£*#(3) ) 

A, 4-(2-f %&.%L*f •tHfc*)-l-T*-3-iE.«*.'*'!fe-5-T** 

500ml .««n&*fcJM'. *.N,*^T, ^^40g l-f J.-3-it^^-4-#,^tk«fe. 
-5-¥§&&> 250ml ^flL=.JL¥*fc*#, 51Ci5lT. SM* 40ml 4p ¥&&#•¥ 

(5: 5: 1))&MAJl£&. *»*-^(20ml * 3) , flUifc***. 
$&ifcifc2 igfe 1 J*L, -t*. *Jft, ^-MSlt^aW 52. Og, 74. 9%, m. p. 125-26. 
'HNMR (DMSO-d 6 ) (ppm) 5 0. 93 (t, J=7. 3Hz, 3H) , 5 1. 73 (q, J=7. 3Hz, 2H) , 5 
2. 77 (t, J=7. 5Hz, 2H) , 5 3. 84 (s,3H), 5 4.15(s,3H), 5 7.07 (t, J=7. 5Hz, 1H) , 5 
7.16(d, J-8. 3Hz,lH), 6 7. 50 (t, J-7. 6Hz, 1H), 6 7. 61 (d, J=7. 5Hz, 1H) , 5 
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ll. 95 (br, 1H) . MS (FAB) 317 (M+l). 

B, 5-(2-f lUUM^-l-f Jt-3-i£^^-l, 6-^-iL-7H-^#[4, 3-d] «#5t-7-»3 

#) 2. 5g j&pA. 75ml iE^jC^gf-t » #J^5&-^, *»>^CA) 20g, 4-5h, 

ittt, ¥ 15. 8g, ^#-83.8%, m.p. 140-14rC, MS (FAB) 299 (M+l). 

C, 5- (2-ftt|l|.) -l-f.S.-3-iLp^-l, 6-— * l -7H-*h'*#[4, 3-d] «#Jfc-7-«IUW 

M^1^*CM. m. p. 160-61*0 „ MS (FAB) 315 (M+l) . 'HNMR (DMS0-d«) (ppm), 
5 0. 93 (t, 3H), 5 1.74(m,2H), 5 2. 8 (t, 2H) , 5 3. 87 (s, 3H) , 5 4. 44 (s, 3H), 5 
7. 10(t,lH), 5 7.20(d, 1H), 5 7. 54 (t, 1H), 5 7. 68 (d, 1H), 5 13. 38 (s, 1H) . 

D, 5-(5-&«*ayk-2-¥ fUPWt)-l-T J--3-JE^^-l, 6-— &-7H-*bwUH4, 3-d] «# 
>5t-7-*jfclB 

£. 100ml ^^©^^jfet , feJSt^A'A. 20ml 10X2, fr&fa 

A.5.0g(C)#^, 4fc#J*»Ai*A. 4& ft i&**£i± 25X2, *iJ^, t3U^- Ufc-t, ^0 
;&a 10ml S0C1 2 , 8h, 'h'^^^va^^^^vJ-^-^t^P^^feiJ^^-^. 

*-«fe(40mlx2), -«(MgS0 4 ), SMfr# 5. 5g, ^#-83.8%, j**F*J£*fc4b, £Mk 

E» 5-[2-f 4UEl-5- 5-^f^#-l-^«) ^]-l-f&-3-j£^-l, 
6-J^iL-7H [4, 3-d] <af9fc-7-«MH (4fr£-*K3) ) 

#£,-2, 6-~f £.9Mt-2. Og IL# 5ml + , J*.J8->MPT> tit** 0) 
St.iL 3. Og ^E. 5ml M&y&i#L, Na 2 C0 3 zKi£>&&>&-, -«(Na 2 S0<), ZjSI*^ 

a B B#*&H]^ 2.8g, 78.5%. m. p. 214-215 X? . 'HNMR (DMSO-d 6 ) (ppm), 5 

0.91-0. 96 On, 9H), 5 1. 72-1. 83 (m, 4H) , 5 2. 79-2. 89 (m, 4H) , 5 3. 53(d,2H), 6 
3. 94 (s, 3H) , 5 4. 44 (s, 3H) , 5 7. 39-7. 42 (m, 1H) , 5 7. 87-7. 89 On, 2H) . MS (FAB) 
491 (M+l) . 

4. 5-[2H*#L&.-5-(«3.-3, 5-^ *Jfc]-l-T -g.-3-iE.i5 
6-—&-7H -*«fe#[4,3-d]«*5t-7-«ILW (4) ) 

A, 4-(2-i5$Uk#-¥ ®ttt)-l-f^-3-j£St«-5-f» 

^##'J 1 #^ A m. p. 1 50 - 51°C , MS (FAB) 345 (M+l) 

B, 5-(2-jLi^#Ll-^)-l- , f^-3-jE.^l--l, 6-— iL-7H-"tb«k#[4, 3-d] ^-7-9? 




1 #m (B) m. p. 115 - 16X3 , MS (FAB) 327 (M+l) . 

C> 5-<2-j£«*UMMW-1-¥ 6-~iL-7H-pfc^#[4, 3-d] *&&rl-#M 
$-jt#n^m.(C)J0LML&&, m.p.lll-112°C„ MS (FAB) 343 (M+l). 'HNMR (DMS0-d 6 ) 
(ppm) , 5 0. 94 (t, 3H) , 5 0. 999 (t, 3H) , 5 1. 77 (m, 4H) , 5 2. 83 (t, 2H) , 8 4. 09 (t, 2H) , 
5 4.44(s,3H), 5 7. ll(t,lH), 5 7.20(d,lH), 5 7.53(t,lH), 5 7.81(t,lH), 5 
13. 26(s,lH). 

D. 5- <5-&*£Bfe&-2- jE ft #^«) -1- f ft^-1 , 6-— iL-7H-**#[4, 3-d] 

#-#-W 1 #«(D)^A 

E, 5-[2-fS*Uk-5- («-3, 5-— ^ &*fc&-l-*km&.) ^J-l-l-^^-S-aE^^-l, 
6-^iL-7H [4, 3-d] **-7-i*W (fl>§*4&(4) ) 

2. OgJ'IIiC-2, 6--fM»Mf 5nlM+, 2#->§-4-#T» «*» (D) *Ajft;*4W* 
8t&3.5g, ^ Sol M-M, iUfe*;4^, Na 2 C0 3 7jC^^, -=f*fe (Na^OO , 
#&#*fcH#- 3. 2g, 76.8%. m. p. 222-226 °C . l HNMR (DMS0-d 6 ) (ppm), 5 

0.89-0. 99 (m,12H), 5 1. 71-1. 83 (m, 6H) , 5 2. 80-2. 84 (m, 4H) , 5 3. 51(d,2H), 5 
4.15(t,2H), 5 4.45(s, 3H), 5 7. 39(d,lH), 5 7. 85 (dd, 1H) , 5 7. 95 (d, 1H) . MS (FAB) 
519 (M+l) . 

5* ^ ( I ) 4b^4fcf§3&#i&§£: 
imt 1. ( I ) 4fc^fc*t*^*^&*tP0i£^ 

t»#&: JMtiMMt*. wis tar «40 X, 4Mt 230-250g, )U &&l««Uff , 

^ftolfUb-^tt) 40mg/kg, 20mg/kg; 4b^4b (2) 40mg/kg, 20mg/kg; 4b 
^4b(3) 40mg/kg. 20mg/kg; 4b^*l# (4) 40mg/kg, 20mg/kg; fa 
50mg/kg JSjftM ( lltftf^Jf <fr*4ft ) 35min, )f) EI &%Jl SEN-3201 iM***)*^: 
*]Jtt.%.A10V, (Tl) 250msec, ?l$3Bfrfc] ( T2 ) 10msec, #&Hfr 

« (T3) 500 usee, jMJ&^J (n) 25, R ttflJLifc^MtttK £&&JHfcJfc (sec) 
WSJH'JIItHtW (min). 

iMM**.: 4&<£*#b(lK 4b^4fr(2K *b-^#(3), 4ti^*b (4) w»>Hfc^-#*&^rSl!A 




tt#«**^ftW&4M&tMMBtftfP'l (P<0. 001), J4****:fc*,W£*MMfr«l, * 
t-ffc^ (l) > -ffc^-* (2) «>Hi^3&*jU& « ( P<0. 001 ), JMiTSB ****** * » 









^ (i) 












/■* 1 Hy^HJ « -4 




( mg/kg ) 


( X ) 


(#) 


(#) 




— 


8 


53. 0±8. 7 


78 + 16. 4 


(1) 


20 


8 


28. 8±1. 7"* 


1305. 1 + 588. 8~ 




40 


8 


29. 5 + 4. 2™ 


2943. 1±552. 9"" 


^ife (2) 


10 


8 


29.5 + 4. V" 


1069. 8±621. 5" 




20 


8 


29. 5 + 4. 2- 


1480. 5+469. 7~ 




40 


8 


30. 1 + 3. 9~ 


2675. 5+769. T" 




20 


8 


32. 8 + 4.4- 


551. 8 + 350. 8' 


4fc^# (3) 


40 


8 


30. 4 + 2. 6™ 


809. 6±247. 5" 


(4) 


20 


8 


31. 8 + 3. 1- 


304. 5±174. 1" 


<fti^# (4) 


20 


8 


31.9 + 4. 5"' 


829. 9 + 550.2 




50 


8 


28. 9 + 1. 7- 


2272. 5 + 326. 2~ 



*P<0. 05, "P<0. 01, "*P<0. 001, Jf*frJ!M&rts, 'P<0. 05, Jf«W&*M|stfi. 



ft& 2. 4fc^ (2) W#^utfH^Wft- 

JMt^jMM±*L wistar 40 240-270g. ^JL^JR/ffc^-* (2) 

40mg/kg, 20mg/kg, lOmg/kg, feMEiSftWP* 50mg/kg ( UWfcVJMf* 

-^#l)^lh, 3tu 6, 24h, JfJ 0 SEN-3201 iMilt&*Jit^£-*.Jl.m 

10V, W»HtRJ (Tl) 250msec, ?£$3fltf«] (T2) 10msec, #&Bfrf*J (T3 ) 500usec, *j) 
igUf^'J (n) 25, WBt^3.it^4L"H-ltW*4W£3lNtJ5i (sec) S*fJH^HtSl (min). 

4b^»(2) 40mg/kg, 20mg/kg -fjt-*-^- A, 24 * 

et, JL#»!8JS.#4#t&j&, «^P0 &ifc#N£, fH*Ut«<5*JW*#* 1 

'J> , %fc 3 'J" Bfr Bfl fa] tb^.BSJiLBt faJMo 4t 2 . 





#1* 












mg/kg 




Ih 


15^ 3h 


6h 


24h 






77. 6 ±28. 2 


78. 0±16. 4 


63. 6 ±20. 6 


78. 1±49. 4 


66. 0± 16. 8 


ffc*# (2) 


10 


57. 7 ±12. 3 


679. 6 ±513. T" 


544. 7 ± 166. 9*" 


268. 7 ±146. 2'" 


98. 6 ±57. 9 


fts£*4fc (2) 


20 


32. 4 ± 26. 6 


1514. 8 ± 258. 9*" 


906. 0± 406. 7~ 


275. 8 ±154. T" 


201. 0±85. 1" 
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to-&-#(2) 40 34.0±18.4 2187. 1 ± 547. 8"* 783. 0 ± 329. T" 678. 7 ± 221. 8'" 194. 0± 65. 1" 
50 62. 8 ±7. 7 1067. 0± 204. 5"' 44. 0±11.3'" 38. 8 ± 5. 6"' 61.0 ±8. 7" 

•p<o. 05, "p<o. oi, "*p<o. ooi, M^nURtb, "'p<o. 05, m)&?$# (2) j=b. 

i» 3. & ( 1 ) >fb^*Nr^* jmm* 

Ml KM m^'b a 40 JP> , #/£ 28-32g, '.h E, 40 X , 4*4 24-28g. 

#»*J*##4U 10 37* 3 ^, 1 **-«f3fc, ^/^IsL^, 

«Jfc&|Mqif*llfrW# 72h. -M,pA^(1), fli^#(2)» -ffc^4&(3)» 4fc£-4*(4)#J 
80mg/kg, 40mg/kg, FB.)^«iS^JMF^MOmg/kg A^JRte ( lW^VJMf ) 
^30min, ^$¥i4r*>b*jL*Jtok'b*,X t ft, *MMvW# 1: 1, -&>M£f*J;& 3 ifc 3 

oJ3Mfc-£-4* (2) 40mg/kg> 80rag/kg, ^^t,BRI§^W# 80mg/kg^ 2h 
l*| , ( 11 20 Jfc, 16 ^ ), Jte1t£jt*# ( 60%. 

80%, 70%), JjxfrjRla (l 10%) rts4fcfr#'frJMF*$ JL* CP<o. 01), £+4b^*b(2) 





^.3 ( 1 ) 4b^4fr*NMM* %J&-*)) 






4t-^# 


MS: (mg/kg) 


^> 4*?$: OH) 












10 


1 


1 


10 


*fc.^4fr (1) 


80 


10 


4 


7* 


40 


-ft^*b (l) 


40 


10 


3 


4 


30 


(2) 


80 


10 


8" 


20" 


80 


(2) 


40 


10 


6- 


11- 


60 


(3) 


80 


10 


3 


4 


30 


4fc^4fe (3) 


40 


10 


2 


2 


20 


(4) 


80 


10 


3 


5 


30 


-ft^# (4) 


40 


10 


2 


3 


20 




80 


10 


6* 


16" 


70 



*P<0. 05, "P<0. 01, J§Xj-J8UErts. 
imt3r&: JMfeJtA 8 J*, 4*4: 12-15kg, *3/£e»Jfc-&4fc 30mg/kg iv/fcSfr, 
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*H&#*f-*l, $L&%QfcjLlL RM-6000 & $ W&M#t£M 14 

iJWH&*.: oJMfc«£*#(l), 4fc£-*r(2), 4b^*r(3), 4fc^#(4) 40mg/kg J& 3 

6> ^ ( I ) 

7»3T&: Bliss j&, ( I ) >ffc^4W'fcN- & * J5PU£ Wi&-g$#^N8i3fc 

fc*LD„#&jl: ^^(1)^ LD 50 >3000mg/kg, 95%-5pftPML>2500-3000g/kg; -ffc-^fo 
(2) ft LD s „>3000mg/kg, 95%»T^tif.A>3000g/kg mg/kg; >fb^4& (3) LD 5 „A 2500mg/kg, 
955t"*pf#FML 2500-3000mg/kg, 4fc^4& (4) LD 50 >3000mg/kg, 95%»NtF|lA>3000ing/kg„ 
^L*fe«+a<*AiS3£#^^^#*^», 1999, 4 (3):237-240 &JM*# LD 50 A 

635mg/kg, 95JW*FM. 50-672mg/kg. 

&XJk*R: & (I) ^##'I*MMn 4fc^4b(2)# LD„4.*.-f 3000mg/kg, 



n 



